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Chapter 3
Sample Collection and Storage
Abstract Of importance to the successful extraction of genomic DNA from plant
tissues is the collection of the suitable material and proper storage of the tissues
before DNA isolation. If the samples are not properly treated, DNA can be degraded
prior to isolation. The rate of sample degradation can vary dramatically from
species to species depending on the method of sample collection. Mechanisms of
genomic DNA degradation include exposure to endogenous nucleases due to
organellar and cellular lysis. To prevent this from occurring, leaf or root tissues
are commonly flash frozen in liquid nitrogen and then stored at 80 C. At these
temperatures, nucleases remain inactive and DNA is stable. Thawing of tissue in
some species can lead to rapid degradation. Therefore, during the extraction
procedure, it may be necessary to grind the tissue to a fine powder in the presence
of liquid nitrogen and expose frozen tissue immediately to a lysis buffer containing
EDTA, which inhibits nuclease activity. This chapter provides an alternative
method for sample collection and storage. Silica gel is used to desiccate tissues at
room temperature. This avoids the use of liquid nitrogen and storage at 80 C.
3.1 Background
While collection of tissues in liquid nitrogen and 80 C storage may be highly
suitable for most plant species, it can be impractical in some developing countries
owing to the expense and difficulty in procuring liquid nitrogen. The provision of
continuous power supplies for ultralow (80 C) freezers may also be difficult and
costly. Lyophilization, or freeze drying, is an alternative approach that results in
tissue samples that can be stored at room temperature for many months prior to the
isolation of DNA. This has been used to produce high quality genomic DNA
suitable for high throughput TILLING assays (Till et al. 2004). Lyophilization
circumvents the need for continual80 C storage, but commercial lyophilizers are
also expensive. An alternative method is described in this chapter. Tissue is
collected and stored in silica gel (Chase and Hills 1991; Liston et al. 1990). This
removes water from tissues, and in many cases the dried material is stable at room
temperature for weeks to months before the isolation of DNA. The exact length of
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time that dried tissue can be stored and still yield suitable quantities and quality of
genomic DNA should be determined empirically. Other factors such as stress-
induced accumulation of phenolic compounds may also limit the utility and shelf-
life of the material. This is likely to vary between species and genotypes
(Savolainen et al. 1995).
3.2 Materials
Materials needed for the desiccation of plant tissues at room temperature are listed
in Table 3.1.
3.3 Methods
1. Label envelopes for tissue storage. Tissue desiccation works best when it is
stored in porous materials. Paper envelopes, tea bags, or kimwipes work well.
2. The material should be cut to roughly the same length as the collection envelope
to facilitate desiccation (Fig. 3.1, left panel).
3. Immediately upon collection, place the envelopes containing the leaf material
into a container containing silica gel. Seal the container with Parafilm to limit the
effects of atmospheric humidity. The ratio of silica gel to tissue should be no less
than 10:1 by weight (Weising et al. 2005). Orange silica gel has a moisture
indicator. When fully dehydrated and ready for use, it is orange; when fully
hydrated, the silica gel turns white (Fig. 3.1, right panel). The silica gel can be
dehydrated by heating at a high temperature (over 80 C) until the color returns
to orange and may be re-used many times.
4. Incubate the material with silica gel for at least 48 h at room temperature (RT).
The tissue is suitable for DNA extraction when brittle. Incubate for additional
time if necessary. The tissue can be stored for long periods (>1 month) in silica
gel at RT. It is suggested that you perform the tests in your own laboratory to
determine the maximal amount of time that tissue can be stored under these
conditions.
Table 3.1 Materials for collection, storage, and desiccation of plant tissues
Material description Examples of suppliers and catalogue numbers
Scissors Any supplier
Porous paper envelopes Any supplier
Silica gel with moisture indicator Sigma 13767
Container for storing tissue with silica gel Any supplier
Parafilm® for sealing container Sigma P7793
10 3 Sample Collection and Storage
Open Access This chapter is distributed under the terms of the Creative Commons Attribution
Noncommercial License, which permits any noncommercial use, distribution, and reproduction in
any medium, provided the original author(s) and source are credited.
References
Chase MW, Hills HH (1991) Silica gel: an ideal material for field preservation of leaf samples for
DNA studies. Taxon 40:215–220
Liston A, Rieseberg LH, Adams RP, Do N, Zhu G (1990) A method for collecting dried plant
specimens for DNA and isozyme analyses, and the results of a field experiment in Xinjiang,
China. Ann Missouri Bot Gard 77:859–863
Savolainen V, Cuenoud P, Spichiger R, Martinez MD, Crevecoeur M et al (1995) The use of
herbarium specimens in DNA phylogenetics: evaluation and improvement. Plant Syst Evol
197:87–98
Till BJ, Reynolds SH, Weil C, Springer N, Burtner C et al (2004) Discovery of induced point
mutations in maize genes by TILLING. BMC Plant Biol 4:12
Weising K, Nybom H, Wolff K, Kahl G (2005) DNA fingerprinting in plants: principles, methods
and applications. CRC Press, Boca Raton, FL
Fig 3.1 Leaf tissue is collected and placed in an envelope (left panel). The length of the tissue
should equal the length of the envelope. Silica gel with color indicator turns white when fully
hydrated (right panel). Only gel with an orange color should be used
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